Visualization of the funis of Giardia lamblia by high-resolution field emission scanning electron microscopy--new insights.
Giardia lamblia is a multiflagellar parasite and one of the earliest diverging eukaryotic cells. It possesses a cytoskeleton made of several microtubular structures-an adhesive disc, four pairs of flagella, median body, and funis. This protozoan displays different types of movements, including a lateral and dorso-ventral dislocation of its posterior region, which has not been completely elucidated. In the present study, high-resolution field emission scanning electron microscopy was used to analyze the funis structure of G. lamblia trophozoites. It was shown that the funis is made of short arrays of microtubules emanating from the axonemes of the caudal flagella, which are anchored to dense rods that run parallel to the posterior-lateral flagella. After emergence of the posterior-lateral flagella, funis microtubules are anchored to the epiplasm, a fibrous layer that underlies the portion of membrane that presents tail contractility. Based on these observations a model for the tail flexion of G. lamblia is proposed.